generate time series containing clear sky and rain attenuation periods and unconditional distributions are used to derive statistics parameters.
Recently, the Inverse Gaussian distribution has been proposed by [14] to model the conditional distribution of rain attenuation in earth-space and terrestrial links located in both temperate and tropical climates.
In this paper, several types of distribution representing the statistical behavior of rain attenuation in terrestrial links are examined and tested using long-term experimental data obtained from five links converging at a tropical site [15] . The statistical modeling considers the experimental unconditional distributions of rain attenuation in order to help the development of time series synthesizers. Also, a new test variable [16] is used to evaluate the errors between predicted and experimental statistics of rain attenuation.
II. EXPERIMENTAL SETUP
The experimental data of rain attenuation were collected in five convergent line-of-sight terrestrial links located in São Paulo, Brazil, for periods between one and two years depending on the link. The links characteristics are given in Table I [15] and their spatial distribution is shown in Fig.1 . The experimental setup included a tipping bucket raingauge located at the common end of the links, with 0.1 mm capacity, and a data acquisition unit that samples and records the AGC voltage of each receiver, as well as the date and time of each raingauge tip. Calibration curves obtained previously enable to convert AGC voltage data in received power levels. Further processing leads to the corresponding rain attenuation time series values. The raingauge data helps to identify the dynamic behavior of rain-fading events and to eliminate power level variations not related to rainfall. 
Distribution Probability density function (PDF) Parameters
Three different fittings were done with the lognormal distribution (Ln1, Ln2 and Ln3). In the case of Ln1, a linear fitting of the logarithm of attenuation CCDF was performed [3] . Ln2 is similar to Ln3, but an attenuation offset parameter is included in the fitting [11] . 
where A m (dB) is the measured attenuation and A p (dB) is the predicted attenuation.
To evaluate the results over a range of time percentages, the r.m.s. value of all V i values in the range is calculated. Two ranges of time percentage were considered: below 1% and below 5%. Table III shows the r.m.s. values obtained for each distribution and each link.
The results indicate a better performance of the Gamma and Inverse Gaussian distributions for the range of time percentages is below 1%. If the range below 5% is considered, the Inverse Gaussian has the best performance, except for SC link. It is possible to observe that the performance of the distributions, except Ln1, is degraded in this range. The measured values of exceeded attenuation for time percentages greater than 1% are always lower than 10 dB. The tapering factor of ITU test variable that reduces the influence of low attenuation levels was developed assuming a lognormal distribution of rain attenuation. Thus, the performance comparison of the different distributions is impaired in low attenuation levels range because ITU method will favour Lognormal distribution. Table IV shows a comparison of the overall performance of the various distributions considering all 5 links. The Inverse Gaussian distribution has the best overall performance followed by Gamma, which does not perform so well for attenuation levels lower or equal to 4 dB. IV. CONCLUSION The results indicate that Inverse Gaussian and Gamma are the most adequate distributions to model statistics of rain attenuation in terrestrial links located in a region with tropical climate. Both distributions perform well for medium and high levels of attenuation, but both the Inverse Gaussian and the Lognormal outperform the Gamma distribution at low levels.
